Trafficking and sale of narcotics frequently involves the intra-abdominal transport of large quantities of drugs, usually cocaine or heroin ("body packing"), or, when there is a risk of being arrested, the oral ingestion of minor quantities of narcotics dedicated for immediate resale ("body stuffing"). This study aimed to describe the characteristics, complications and medical follow through of 132 cases of body packing (n = 36), cases of body stuffing (n = 83) or mixed cases (n = 13), referred by the authorities to our emergency department over the course of 12 years. Analysis of these 132 cases did not reveal any intra-abdominal rupture or leak of the packaging, or any case of acute intoxication. Nevertheless, a surgical intervention was required in three of the body packers (2.3%) owing to stasis of the packages inside the stomach. The mean length of stay was longer when the packets were located in the stomach at time of diagnosis than when they were lower in the gastrointestinal tract (61.9 vs 43.8 hours, respectively), but this was not statistically significant (p = 0.13). Length of stay was not associated with the presence of (nonspecific) symptoms or the total number of packs ingested. In conclusion, the study of this cohort of 132 body packers and body stuffers permits us to state that the medical management of these patients is rarely associated with serious complications, and that their length of stay is generally long, averaging 2 days before complete elimination of the drug packages.
Introduction
The trafficking and sale of narcotics frequently involves the intra-abdominal transport of large quantities of drugs, usually cocaine or heroin ("body packing"), more rarely methamphetamine or drug mixtures such as cocaine-levamisole and heroin-piracetam, or, when there is a risk of being arrested, the oral ingestion of minor quantities of narcotics dedicated for immediate resale ("body stuffing") [1] . Body packing, body stuffing and body pushing are three distinct modes of internal drug concealment. Despite the fact that there is currently no study that evaluated these three populations separately, it is believed that the risks and complications are different in the three groups. Body packing refers to the planned ingestion of multiple packages of narcotics; in our setting, they are usually made of latex, averaging a size of 5 × 1.5 cm, with a total weight of sometimes as much as 1 kg [2] . In other settings or countries, condoms, aluminium foil or other materials are used for package creation [3] . The medical risks involved with body packing are mainly linked to intestinal obstruction (or perforation), pyloric or intestinal. More rarely, at least with "professionally" produced packages, they may rupture, leading to the risk of immediate death of the body packer once the large quantity of cocaine has been absorbed into the bloodstream. Rupture is nevertheless rare as these packets are usually made "professionally" to resist intestinal transit, owing to the costs of the merchandise contained [4] [5] [6] . Body stuffing refers to the oral ingestion of small quantities of narcotics known as "boulettes" in French, usually in an emergency, by local street dealers, when faced with potential police arrest. The quantities of narcotics within these small balls are usually less than or equal to 1 g. Usually, this type of packaging simply consists of multiple layers of cellophane, and thus is considered to have poor resistance to intestinal transit and is more prone to rupture or to leak. The rupture or leakage of narcotics from these packages leads to an acute intoxication, with the appearance of a sympathomimetic toxidrome in the case of cocaine or opioid toxidrome in the case of heroin. Finally, the insertion of small reservoirs containing narcotics into body cavities (think "Kinder Surprise"), known as body pushing, is usually done by street dealers as a means to stock narcotics for later resale. Police and judicial authorities regularly ask medical or medico-legal professionals in areas near borders (airports in particular) to assist with identifying potential body packers or body stuffers. If this is confirmed, they are often requested to monitor and/or treat in the case of acute intoxication. Referral to these departments for diagnostic purposes (in the case of body packers) is usually from local police or border patrol. Aside from the history of the presenting complaint, the physical examination (other than digital rectal/vaginal examination) is often normal in the absence of an acute intoxication or intestinal obstruction.
A review of the literature regarding the management of body packers suggested a series of diagnostic procedures [3, [7] [8] [9] [10] [11] [12] , including, but not limited to, abdominal X-ray [13] , abdominal ultrasound [14] , magnetic resonance imaging (MRI) [12] and/or abdominal computed tomography (CT) to confirm the diagnosis [15, 16] . As a result of its far better sensitivity, abdominal CT is preferred to abdominal X-ray and ultrasound [6, [15] [16] [17] . Owing to poor sensitivity, urinary screening for narcotics, once considered useful [2, 18] , has now been abandoned. Once the presence of packages in the intestinal tract has been confirmed, the management of these patients varies considerably between countries. In certain nations, such as the United States of America, these patients are observed in a prison and are only admitted to the hospital in the event of intoxication or intestinal obstruction [9] , whereas in Europe, these cases are usually referred to hospitals until complete expulsion of all narcotics [8, 19, 20] . The management of body stuffers is, on the other hand, much less documented in current literature, and recommendations are rare. Because of the reduced size of the ingested packages, diagnosis requires an abdominal CT, abdominal X-ray being much less sensitive at 50% [4, 21] . Owing to the higher risk of rupture or leakage, initial urinary screening has been suggested by some [18] ; others have proposed prophylactic use of activated charcoal [22] . This study aimed to describe the characteristics of body packing and body stuffing cases in our institution, as well as identify complications and medical management of such patients, over the course of 12 years. By combining our experience with a review of the literature, we will then suggest a rational protocol/strategy for the management of these patients.
Methods
The Emergency Department of the University Hospital of Lausanne (Centre Hospitalier Universitaire Vaudois -CHUV) admits an average of 40 000 patients every year. It serves as a referral centre for the cantonal police, border agents and prison services for the canton of Vaud (population 700 000) in the case of a medical or surgical problem with a suspect or prisoner. In this regard, any person suspected of trafficking or dealing narcotics (and who may be potentially carrying narcotics packages) who is arrested by the police or border patrol is brought to our emergency department for confirmatory imaging and patient management. Swiss Law authorises the judicial authorities to order a CT scan for patients suspected of the above-mentioned crimes, as a means of confirmation. If the patient (suspect) refuses, the management is then delegated to the judicial authorities and the patient is discharged. Our emergency department and the department of diagnostic imaging have developed a standardised diagnostic procedure for these patients, involving a standardised CT scan imaging process [15] . Once the presence of drug packages within the digestive system has been confirmed, a standardised management procedure includes continuous surveillance until elimination of the full count of narcotic packs [15] . The patient is observed within our emergency department by judicial order until the complete evacuation of drug packages.
Every patient admitted to the Emergency Department of the CHUV from 1 September 2002 to 31 December 2014 for suspected body stuffing or body packing necessitating a diagnostic evaluation or clinical observation, was included for retrospective analysis. These patients were observed within our department until complete evacuation of intraabdominal narcotic packets, or until passage of at least three stools free from drug packages (if the number of evacuated packets was less than the count on CT). This study aimed to review sociodemographic and medical parameters (vital signs, symptoms and clinical signs, laboratory results, treatment and complications) of all patients, with a review of the length of observation and orientation following medical discharge, based on the analysis of the administrative and medical records of each patient. Each CT scan was reviewed in order to classify the patients into body packers (packages longer than 2.5 cm), body stuffers (spherical packets <2.5 cm), or an indeterminate/mixed category. The analysis focused on the description of the above described characteristics, with a special focus on the length of stay in relation to the medical characteristics and the nature, number and position of ingested foreign bodies. The distribution of these results is expressed in terms of mean, median and range, and the different subgroups were analysed using the nonparametric Wilcoxon test (non-normal distribution). The study was submitted to and accepted by the Ethics Committee of the Canton of Vaud (CER No 324/14).
Results
From 1 September2002 to 31 December 2014, 148 patients were admitted to the Emergency Department of the CHUV after proven diagnosis of body stuffing, body pushing or body packing by use of abdominal CT without contrast, upon order of the police or judicial authorities. All these patients underwent the examination as ordered by the Prosecutor, police or judicial authorities because of suspected narcotics dealing or trafficking. In addition to these 148 patients, one patient refused the CT scan but admitted having ingested three drug packages; this patient was observed in our hospital until evacuation of the packages. Of the 149 patients, 16 body pushers were excluded when narcotic packages were visualised within the rectum or the vagina, and thus were rapidly expelled. One additional patient was excluded because of prehospital death from bronchoaspiration of one packet following his arrest (asphyxia); his body was nonetheless brought to our emergency department. Table 1 describes the sociodemographic characteristics of the remaining132 patients and characteristics of the narcotics. Ninety-three per cent of patients were male and 83% from the African continent. Among the 132 patients, 36 (27%) were classified as body packers, 83 (63%) as body stuffers and 13 (10%) as indeterminate/mixed (because of difficulty in interpreting size or mix of sizes on CT). During the 12-year study period, a statistically significant increase in the number of patients per year was noted (p <0.01) ( fig. 1) . The majority of patients were carrying a relatively restricted number of boulettes or packages (<25) within their di-gestive tract (table 1) . The mean intra-abdominal package count was 16 boulettes and/or large packages, with a maximum of 100 large packages in one body packer (approximately 1 kg of narcotics). Body stuffers transported a significantly lower number of boulettes than body packers (mean 8.7 vs 34.2, p<0.001). According to the information given by the patients, the majority of drug packages contained cocaine (60%), followed by methamphetamine (0.7%) and heroin (0.7%). In 39% of these patients, the patient did not reveal the nature of the narcotics. Not identified 52 (39%) * The total is 133, as one patient was carrying both cocaine and methamphetamine. Table 2 represents the clinical characteristics of patients at admission, as well as the nature of their admission and medical management. Half (51%) of the patients were slightly hypertensive upon arrival in our emergency department; a mild tachycardia was also noted in 14% of cases. Nonspecific abdominal or thoracic pain was reported by a minority of cases. Body packers were more frequently subject to nonspecific abdominal pain than body stuffers (22 vs 2%, p <0.001).
One body-stuffer patient had a convulsive episode of unknown origin, which was treated successfully with antiepileptics without recurrence. The rupture of a drug package was never reported in our data, including the patient with an epileptic episode. No acute intoxication was noted; there were no deaths. An ECG was recorded in 77 patients, of whom 26 (34%) had some abnormality consistent with early repolarisation. A urinary toxicology screen was done in two patients, with one positive for cocaine (this patient also had hypertension, though the patient was deemed not to be intoxicated SBP= Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate * Surgical indications for each of the 3 patients: intra-gastric stagnation of packets >24h00, intra-gastric stagnation of packets >5 days, intragastric packet >5cm.
Three body packers (2.3%) also required a surgical gastrotomy for various indications (packages too voluminous or gastric stagnation of packages). There were no postoperative complications in any of the three patients. The mean length of stay in the emergency department was 51.2 hours. Location of the drug packages had no effect on the mean length of stay (MOS); MOS was 61.9 hours and 43.8 hours for locations in the stomach and lower intestine, respectively (p = 0.13). Nevertheless, the MOS was consequently prolonged for the three patients requiring surgical intervention (mean 158.1 hours, p <0.01). The MOS was not correlated with hypertension (mean 53.7 hours) or tachycardia (46.9 hours) on admission. The MOS was also independent of the number of ingested drug packages ( fig.  2) . A second CT scan was undertaken in 19 patients (14%); one patient required a total of three CT scans over 7 consecutive days. Body packers did not have a longer MOS than body stuffers (57.3 vs 53.3 hours, respectively, p = 0.54).
Discussion
Our study of 132 body packers (n = 36, 27%) and body stuffers (n = 83, 63%) conclusively showed a very low prevalence of complications; in particular, intradigestive rupture of packaging and ileus were not seen within our patient cohort. Nevertheless, surgical intervention was required in three body packers (2.3%) owing to gastric stasis of packages. Although length of stay was longer in the presence of intragastric packages (61.9 vs 43.8 hours), this difference was not statistically significant (p = 0.13), and no increase in the length of stay was noted in relation to the number of ingested drug packages, the presence of chest pain or nonspecific clinical signs such as tachycardia or mild hypertension. Results of blood tests and/or an ECG, done as a standard measure, did not influence the medical management of these otherwise asymptomatic patients. The hypertension and/or tachycardia observed in a large number of patients were not associated with rupture of packaging or other signs suggestive of a toxidrome, and were more probably associated with the stress of police arrest. Because of the large number of body stuffers and thanks to a standardised medical observation guideline, our study allowed for a good appreciation of the clinical characteristics and evolution of these patients. Our results confirmed those of the literature in terms of characteristics of portage, and onset of symptoms or complications, in particular regarding the high frequency of clinically insignificant mild hypertension or tachycardia [4, 22] . Although not statistically significant, the presence of intragastric drug packages seemed to prolong the delay before complete expulsion of the drug packages. The rate of rupture of drug packages was nil in our cohort (composed mostly of body stuffers), in contrast to a reported rate of 1.4% [6] ; it seems to depend mostly on the quality of the packaging, which differs according to the country of origin [2] . Nonetheless, in light of the ever-present risk of rupture of packages, and the subsequent imminent risk of death [4] [5] [6] 23] , in-hospital surveillance seems necessary for all body packers and body stuffers until expulsion of all the drug packages, as is practiced in France and Germany [19] . In our setting, the diagnostic procedure always includes the use of a CT scan to confirm the internal concealment of drugs, as a result of the low sensitivity of plain X-ray to reveal the presence of small packages of drugs in the body stuffers [6, [15] [16] [17] . Moreover, CT scan also allows an accurate estimation of the number of packages, unlike a plain X-ray. Some authors have suggested an in-hospital observation period of 6 hours, arguing that this constitutes a safe minimum [22] , although this was not confirmed in other studies. In the event of a sympathomimetic toxidrome occurring in a body packer, immediate surgical intervention is recommended in light of the high mortality due to rupture of a cocaine packet [4, 6, 23] . In the case of uncertainty regarding rupture of cocaine packets, a urinary screening test could be performed to confirm the intoxication. Gas chromatography or mass spectroscopy analysis are, of course, more precise ways to confirm the rupture or leak of the package; these tests are, however, frequently not readily available for clinical use. The risks of intragastric stasis, obstruction, or intestinal perforation in body packers are well documented [9, 18, [23] [24] [25] . The rate of laparotomy varies widely in the literature owing to the large variation in the indications to perform such an intervention. No consensus exists regarding the necessity for surgical therapy in cases of gastric stasis >48 hours, with the indication varying on a case-by-case basis favouring the most conservative approach [19, 25] . Endoscopic retrieval is not recommended because of the risk of iatrogenic rupture of the packaging [11] . Finally, for all body packers or body stuffers, the administration of osmotic laxatives (lactulose) or polyethyleneglycol (PEG) is suggested, together with activated charcoal in body stuffers [26] . In our patient cohort, nearly half of the patients received osmotic laxatives, which were well tolerated. The administration of gastric prokinetic agents such as erythromycin has also been suggested [26] . Additionally, a nonclinical study has shown that paraffin-and/or mineral-oil-based laxatives rendered latex porous and thus increased the risk for rupture [27] . Owing to doubt as to whether full expulsion of packets has occurred, a second CT scan was performed in 14% of patients prior to medical discharge. Table 3 summarises the diagnostic and therapeutic recommendations derived from our data and the review of the literature. Many limitations need to be considered with regard to this study. Its retrospective character meant that there was a lack of certain information from the medical charts. Nonetheless, this would not be relevant to the identifica-tion of complications or significant treatment. This allows us to viably state our observations, and also validate our (medical) standardised management guidelines.
In conclusion, we can state from this cohort study of 132 body packers and body stuffers that the management of this category of patients is rarely associated with serious complications, and that duration of hospital stay is long, on average 2 days before the full elimination of boulettes/packages, in particular in the presence of intragastric packages.
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